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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N_____  
Can you record movies/images using your own microscope camera? (Y/N)_________  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: ___Zeiss_Axiovert 200___

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) __2.2; 2.4; 2.6; 2.7; 2.8; 2.9_________________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _2.4; 2.5__________________________

E.  Will the filming need to take place in multiple locations? (Y/N) __Y____ If yes, how far apart are the locations? __Across the hall way on the same floor (room 240 for general laboratory space, and room 230 for cell culture)_____ 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this quantitative cell-based reporter gene assay for gamma-secretase is to examine the differential effect of putative gamma-secretase modulators on gamma-secretase-mediated cleavage. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Pei-Yi Wu: This method can help answer key questions in the Alzheimer’s disease field, such as the identification of novel gamma-secretase modulators for the treatment of Alzheimer’s disease [1-MED]. 
1.1.1. Pei-Yi speaks toward the camera, interview style.
1.2. Pei-Yi Wu: The main advantage of this technique is that it is a highly efficient assay system and can easily identify gamma-secretase modulators [1-MED].   
1.2.1. Pei-Yi speaks toward the camera, interview style.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Yun-Wen Chen: The implications of this technique extend toward therapy of Alzheimer’s disease through the potential discovery of anti-AD drugs with minimal side effects [1-MED].  
1.3.1. Yun-Wen speaks toward the camera, interview style.
1.4. Yu-Tzu Chang: Though this method can provide insight into the substrate selectivity of gamma-secretase, it can also be applied to the study of other diseases, such as neuroblastoma [1-MED].
1.4.1. Yu-Tzu speaks toward the camera, interview style.
1.5. Po-Fan Wu: Individuals new to this method may struggle with careful removal and addition of culture medium to the 96-well microplate, as too much disturbance can complicate the final readouts [1-MED].
1.5.1. Po-Fan speaks toward the camera, interview style.

Authors: the entire introduction, including the author statements and intro line, is limited to 150 words.  I edited some of the statements so that everyone could say something.

Protocol: (read by voice talent at JoVE)

Editors, please use the zoom bubble to highlight the action being performed in the SCREEN capture movies whenever helpful for visualization.
2. Measurement of Luciferase Reporter Signals, which Correspond to γ-Secretase Cleavage of APP-C99 (CG cells) or N∆E (NG cells).
2.1. Begin this procedure with preparation of NG and CG cells as referenced in the text protocol [1-Title Card].
2.1.1. Title Card
2.2. Count NG or CG cells with a hemocytometer [1-CU].  Then, seed the cells at 20, 000 cells per well onto 96-well microplates at a final volume of 200 microliters per well in growth medium [2-MED-over the shoulder-TXT].
2.2.1. Hemocytometer as talent loads the cells there for counting.
2.2.2. Talent seeds the cells onto 96-well microplates in 200 microliters/well.  Use labelled containers.  TEXT Overlay: See text for growth medium composition
2.3. Transfer the microplates to a humidified CO2 incubator and incubate at 37 degrees Celsius overnight [1-MED].  Following overnight incubation, remove 100 microliters of growth medium from each well [2-CU].
2.3.1. Talent transfers the microplates to a humidified CO2 incubator.
2.3.2. Plate as talent removes 100 microliters of growth medium from each well.  
2.4. Add 100 microliters per well of growth medium containing 2 micrograms per milliliter of tetracycline with either 0.2% dimethyl sulfoxide, 2 microMolar CL-387,785 (pronounced as “C-L-three eighty seven, seven eighty five”), 2 microMolar DAPT, or other related ErbB1/ErbB2 (pronounced as “erb-B1, erb-B2”) inhibitors [1-MED-over the shoulder-TXT].
2.4.1. Talent adds 100 microliters per well of growth medium containing dimethyl sulfoxide, CL-387,785, DAPT, or other related ErbB1/ErbB2 inhibitors.  Use labeled containers.  TEXT Overlay: DAPT = N-[N-(3,5-difluorophenacetyl-L-alanyl)]-S-phenylglycine t-butyl ester
2.5. Incubate the treated cells in microplates at 37 degrees Celsius for 24 hours [1-MED].  Following incubation, remove 150 microliters per well of growth medium from the microplates [2-CU].  Then, add 50 microliters per well of luciferase assay reagent [3-MED-over the shoulder-TXT].
2.5.1. Talent places the cells into the incubator.
2.5.2. Plate as talent removes 150 microliters per well of growth medium from the microplates.
2.5.3. Talent adds 50 microliters per well of luciferase assay reagent.  TEXT Overlay: Please see Table of Materials in text
2.6. Next, transfer the microplates to a luminescence microplate reader and maintain them at room temperature for 5 minutes [1-CU] [2-MED-over the shoulder].
2.6.1. Microplate as talent places to a luminescence microplate reader.
2.6.2. Talent starts gentle agitation in the Microplate reader. 
2.7. Determine the Firefly luciferase-emitted luminescence using a pre-defined program stored in the luminescence microplate reader.  First, open the instrument control software.  Then, from the ‘Tool’ menu, select ‘Luminometry’ [1-SCREEN].
2.7.1. 56795_Liao_SCREEN_2.7.1:  Screen capture movie as talent opens the instrument control software and selects ‘Luminometry’ from the ‘Tool’ menu.
2.8. Under the ‘Parameters’ settings, choose ‘No filter’ for Emission Filter, tick ‘Normal’ for Emission Aperture, enter ‘1’ for Counting Time, and click on ‘OK’ to set up the luminescence reading [1-SCREEN].  
2.8.1. 56795_Liao_SCREEN_2.8.1:  Screen capture movie as talent navigates to the ‘Parameters’ settings, chooses ‘No filter’ for the Emission Filter, ticks ‘Normal’ for Emission Aperture, enters ‘1’ for Counting Time, and clicks on ‘OK’ to set up the luminescence reading.
2.9. Under the ‘Instrument control’ tab, scroll through the list of active protocols, and select the pre-stored protocol for reading luminescence.  Under the ‘Live display’ tab, define the Scale from the pull-down list, and select ‘Logarithm’ or ‘Linear’ for the Type.  Under the ‘Temperature’ tab, select ‘Off’ for Plate heating.  Finally, click the ‘Start’ button to perform the luminescence reading [1-SCREEN].  
2.9.1. 56795_Liao_SCREEN_2.9.1:  Screen capture movie as talent navigates to the ‘Instrument control’ tab, scrolls through the list of active protocols, and selects the pre-stored protocol for reading luminescence.  Under the ‘Live display’ tab, talent defines the Scale from the pull-down list, and selects ‘Logarithm’ or ‘Linear’ for the Type.  Under the ‘Temperature’ tab, talent selects ‘Off’ for Plate heating.  Finally, talent clicks the ‘Start’ button to perform the luminescence reading
3. Quantification of γ-Secretase Activity
3.1. Export the results into a spreadsheet format using the ‘Explorer’ embedded within the control software [1-SCREEN].
3.1.1. 56795_Liao_SCREEN_3.1.1:  Screen capture movie as talent exports the results into a spreadsheet format using the ‘Explorer’ embedded within the control software.
3.2. Define a luminescence signal emitted by CG or NG cells treated with 0.1% DMSO in growth medium containing 1 microgram per milliliter tetracycline alone as 100% relative gamma-secretase activity [1-SCREEN].
3.2.1. 56795_Liao_SCREEN_3.2.1:  Screen capture movie as talent defines a luminescence signal emitted by CG or NG cells treated with 0.1% DMSO in growth medium containing 1 microgram per milliliter tetracycline alone as 100% relative gamma-secretase activity.
3.3. Estimate background luminescence from CG or NG cells treated with growth medium that does not include tetracycline [1-SCREEN]. 
3.3.1. 56795_Liao_SCREEN_3.3.1:  Screen capture movie as talent defines background luminescence from CG or NG cells treated with growth medium that does not include tetracycline.
3.4. Finally, normalize luciferase signals from CG or NG cells, that are cultured with growth medium containing tetracycline and either CL-387,785 or DAPT, to the luciferase signal emitted by DMSO-treated CG or NG cells [1-SCREEN-TXT]. 
3.4.1. 56795_Liao_SCREEN_3.4.1:  Screen capture movie as talent normalize luciferase signals from CG or NG cells that are cultured with growth medium containing tetracycline and either CL-387,785 or DAPT with the luciferase signal emitted by DMSO-treated CG or NG cells.  TEXT Overlay (semi-colon indicates line break): 1 µg/mL tetracycline; 1 µM CL-387,785 or 1 µM of DAPT
4. Results: Treatments with CL-387,785 can Differentially Promote the Processing of APP-C99 by -Secretase without Affecting Notch Cleavage 
4.1. Shown here are representative results demonstrating the quantitative measurements of gamma-secretase cleavage of APP-C99 in the CG cells [1-LM].  
4.1.1. 56795fig1large.jpg
4.2. Cells were treated with 1 microMolar of CL-387,785… [1-LM] or DAPT… [2-LM] in the presence of 1 microgram per milliliter tetracycline at 37 degrees Celsius for 24 hours [3-LM].  
4.2.1. 56795fig1large.jpg – Editors, please highlight the bar labeled “CL-387,785”.
4.2.2. 56795fig1large.jpg – Editors, please highlight the bar labeled “DAPT”.
4.2.3. 56795fig1large.jpg – Editors, please temporarily remove highlighting.
4.3. The luminescence derived from gamma-secretase-mediated proteolysis of C99-GV was quantified after the addition of 100 microliters per well of luciferase assay reagent [1-LM].  The luciferase signal emitted by cells treated with vehicle alone was set as 100% relative luminescence [2-LM].
4.3.1. 56795fig1large.jpg – Editors, please highlight the y-axis and corresponding label.
4.3.2. 56795fig1large.jpg – Editors, please highlight the bar labeled “DMSO”.
4.4. Representative results demonstrating the quantitative measurements of gamma-secretase cleavage of N-delta-E in the NG cells are shown here [1-LM]. 
4.4.1. 56795fig2large.jpg
4.5. Similarly, cells were treated with 1 microMolar of CL-387,785… [1-LM] or DAPT… [2-LM] in the presence of 1 microgram per milliliter tetracycline at 37 degrees Celsius for 24 hours [3-LM].  
4.5.1. 56795fig2large.jpg – Editors, please highlight the bar labeled “CL-387,785”.
4.5.2. 56795fig2large.jpg – Editors, please highlight the bar labeled “DAPT”.
4.5.3. 56795fig2large.jpg – Editors, please temporarily remove highlighting.
4.6. The luminescence derived from gamma-secretase-mediated proteolysis of N-delta-E-GV was quantified after the addition of 100 microliters per well of luciferase assay reagent [1-LM].  The luciferase signal emitted by cells treated with vehicle alone was set as 100% relative luminescence [2-LM].
4.6.1. 56795fig2large.jpg – Editors, please highlight the y-axis and corresponding label.
4.6.2. 56795fig2large.jpg – Editors, please highlight the bar labeled “DMSO”.

5. Conclusion (said by authors on camera)
5.1. Pei-Yi Wu: Once mastered, this technique only requires a hands-on time of 1 to 2 hours, pending the number of compounds to be examined [1-MED].
5.1.1. Pei-Yi speaks toward the camera, interview style.
5.2. Pei-Yi Wu: After its development, this technique paved the way for researchers in the field of Alzheimer’s disease to explore the genetic and chemical modifiers of gamma-secretase in pursuit of novel therapeutics for Alzheimer’s disease [1-MED].
5.2.1. Pei-Yi speaks toward the camera, interview style.
   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

Lab Media (LM):
56795fig1large.jpg 
56795fig2large.jpg
SCREEN Capture Movies:
56795_Liao_SCREEN_2.7.1:  Screen capture movie as talent opens the instrument control software and selects ‘Luminometry’ from the ‘Tool’ menu.
56795_Liao_SCREEN_2.8.1:  Screen capture movie as talent navigates to the ‘Parameters’ settings, chooses ‘No filter’ for the Emission Filter, ticks ‘Normal’ for Emission Aperture, enters ‘1’ for Counting Time, and clicks on ‘OK’ to set up the luminescence reading.
56795_Liao_SCREEN_2.9.1:  Screen capture movie as talent navigates to the ‘Instrument control’ tab, scrolls through the list of active protocols, and selects the pre-stored protocol for reading luminescence.  Under the ‘Live display’ tab, talent defines the Scale from the pull-down list, and selects ‘Logarithm’ or ‘Linear’ for the Type.  Under the ‘Temperature’ tab, talent selects ‘Off’ for Plate heating.  Finally, talent clicks the ‘Start’ button to perform the luminescence reading
56795_Liao_SCREEN_3.1.1:  Screen capture movie as talent exports the results into a spreadsheet format using the ‘Explorer’ embedded within the control software.
56795_Liao_SCREEN_3.2.1:  Screen capture movie as talent defines a luminescence signal emitted by CG or NG cells treated with 0.1% DMSO in growth medium containing 1 microgram per milliliter tetracycline alone as 100% relative gamma-secretase activity.
56795_Liao_SCREEN_3.3.1:  Screen capture movie as talent defines background luminescence from CG or NG cells treated with growth medium that does not include tetracycline.
56795_Liao_SCREEN_3.4.1:  Screen capture movie as talent normalize luciferase signals from CG or NG cells that are cultured with growth medium containing tetracycline and either CL-387,785 or DAPT with the luciferase signal emitted by DMSO-treated CG or NG cells.  

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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